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Recent years  have witnessed a s i g n i f i c a n t  inc rease  i n  t h e  soph i s t i ca t ion  
of a s t e r o i d a l  su r face  ma te r i a l  cha rac te r i za t ions  derived from s p e c t r a l  data. 
An extensive da ta  base of moderate t o  high s p e c t r a l  resolu t ion ,  v i s i b l e  and 
near-infrared (-Od5-2,5pm) a s t e r o i d  spec t ra  is now ava i l ab le  (1-4), 
I n t e r p r e t i v e  methodologies and c a l i b r a t i o n s  have been developed t o  determine 
phase abundance and composition i n  olivine-pyroxene assemblages and t o  
e s t ima te  NiFe metal  abundance from such spec t ra  (5-7). A modified version of 
t h e  a s t e r o i d  c l a s s i f i c a t i o n  system more c lose ly  p a r a l l e l s  t h e  mineralogic 
v a r i a t i o n s  of  t h e  major inne r  b e l t  a s t e r o i d  types (8), These improvements 
permit  s e v e r a l  general  conclusions t o  be drawn concerning t h e  nature  of inne r  
b e l t  objec ts ;  t h e i r  h i s to ry ,  and t h a t  of t h e  inner  s o l a r  system; and the  
r e l a t i o n s h i p  between t h e  a s t e r o i d s  and meteorites.  
Essen t i a l ly  a l l  l a r g e  inner  b e l t  a s t e r o i d s  have - o r  a r e  fragments o f ,  
parent bodies which have - undergone strong post-accretionary heating, 
varying degrees of melt ing and magmatic d i f f e r e n t i a t i o n ,  and. subsequent 
c o l l i s i o n a l  disruption,  The surfaces  of t h e  dominant S-type a s t e r o i d s  appear 
mostly t o  be t h e  exposed metal-rich i n t e r n a l  l a y e r s  of  d i f f e r e n t i a t e d  o r ,  
p a r t i a l l y  d i f f e r e n t i a t e d  parent  planetesimals (7,9). The s h i f t  from an S-type 
dominated i n n e r  b e l t  population t o  a C-type dominated outer  b e l t  population 
(10) appears t o  be p r imar i ly  t h e  r e s u l t  of post-accretionary heat ing of t h e  
inner  b e l t  and not  the s igna tu re  of a r a d i a l  compositional gradient  i n  t h e  
o r i g i n a l  s o l a r  nebula. The S-type a s t e r o i d s  a r e  predominantly olivine-metal 
assemblages wi th  a r e l a t i v e l y  minor pyroxene component [0l/~xS2.5] (3,9), but  
exh ib i t  a s i g n i f i c a n t  range of var ia t ion .  These a s t e r o i d s  show a systematic,  
but no t  y e t  w e l l  charac ter ized ,  mineralogic v a r i a t i o n  wi th  semi-major axis ,  
Large S-type family  a s t e r o i d s  e x h i b i t  g rea te r  l igh tcurve  amplitudes i n  
genera l  than l a r g e  non-family S-objects, and t h e  mineralogic range among 
members of t h e  S-famil ies  is  much smal ler  than t h e  range i n  t h e  background S- 
type population, This  suggests  t h a t  the  S-type a s t e r o i d  f a m i l i e s  represent  
r e l a t i v e l y  r ecen t  (?4byr) c o l l i s i o n s  onto t h e  cores  of previously d is rupted  
parent  bodies, A v a r i e t y  of add i t iona l  cons t ra in t s  (heating requirements f o r  
smal l  bodies, r a r i t y  of pure o l i v i n e  mantle fragments, meteor i te  heat ing 
ages) suggest  t h a t  t h e  thermal evolut ion of t h e  inner  b e l t  occurred very 
ear ly ,  followed quickly by d i s rup t ion  during s i n g l e  c o l l i s i o n  events  with an 
in t ruding f l u x  of l a r g e  planetesimals,  s i m i l a r  t o  those  invoked t o  abor t  t h e  
growth of Mars (11). 
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